-» ho 
fe 
ew 
”) 


ASTRONOMY 
ASTROPHYSICS 


A European Journal 


| Volume 20 1972 


Published by Springer-Verlag Berlin - Heidelberg - New York 
on behalf of the Board of Directors 


ee ee 


Astronomy and Astrophysics A European Journal 


Board of Directors 
Chairman: A. Blaauw (ESO) 


Vice Chairman: H. Elsasser (Germany) 
Secretary and Treasurer: Y. Maziéres (France) 


Y. Andrillat (France) 
L. Biermann (Germany) 


H. G. van Bueren (The Netherlands) 


W. Fricke (Germany) 


Editors-in-Chief 1969 - 72 
S. R. Pottasch 


Kapteyn Astronomical Laboratory 


Hoogbouw W.S.N. 


J. Kovalevsky (France) 

P. O. Lindblad (Sweden) 

J. H. Oort (The Netherlands) 
A. Reiz (Denmark) | 

E. Schatzman (France) 

U. Steinlin (Switzerland) 

A. Unséld (Germany) 

A. G. Velghe (Belgium) 


J. L. Steinberg 
Observatoire de Meudon 
92 Meudon (France) 


University Complex ‘‘Paddepoel”’ 


P.O. Box 800 
Groningen (The Netherlands) 


Editing Secretaries 
Mrs. M. Steinberg 


Board of Editors 


G. B. van Albada (Amsterdam) J. T. Jefferies (Honolulu) 


W. Becker (Basel) 

E. J. Blum (Meudon) 

K. H. Bohm (Seattle) 

J. Borgman (Roden) 

E. M. Burbidge (Hailsham) 
G. M. Clemence (New Haven) 
Ph. Delache (Nice) 

P. Felenbok (Meudon) 

V. L. Ginzburg (Moscow) 
M. Hénon (Nice) 

G. H. Herbig (Lick Obs.) 
L. Houziaux (Mons) 


Mrs. F. Axisa 
Mrs. C. EK. Kremer 


S. I. Rasool (New York) 

F. D. Kahn (Manchester) M.S. Roberts (Green Bank) 
K. O. Kiepenheuer (Freiburg) M. Ryle (Cambridge) 

R. Kippenhahn (Gottingen) M. Schmidt (Pasadena) 

H. van der Laan (Leiden) F. G. Smith (Jodrell Bank) 
P. Ledoux (Liége) F. Spite (Meudon) 

J. Lequeux (Meudon) A.B.Underhill (Goddard Space 
J. L. Leroy (Pic-du-Midi) Flight Center) 

B. Morando (Paris) H. Van Regemorter (Meudon) 
B. E. J. Pagel (Hailsham) J. P. Wild (Sydney) 

L. Plaut (Groningen) L. Woltjer (New York) 

F. Praderie (Meudon) J. P. Zahn (Nice) 

C. Zwaan (Utrecht) 


The exclusive copyright © for all languages and countries, including the right for photomechanical and any 


other reproduction, also in microform, is vested in European Southern Observatory (ESO) 


The use in this journal of registered or trade names, trademarks etc. without special acknowledgement does 
not imply that such names, as defined by therelevant protection laws, may be regarded as unprotected and 


thus free for general use. 


Springer-Verlag - Berlin - Heidelberg - New York 


Printed in Germany 


Printers: Brithlsche Universititsdruckerei, Giessen 


Volume 20 1972 


Contents 


Stars and Stellar Evolution 


Roru, M.L., Wetcurt, A.: Examples of Multiple Solutions for Equilibrium Stars with Helium Cores 13 
REFSDAL,S., STABELL, R.: On the Influence of the Opacity Values on Static Stellar Models. I. Horizontal 

Branch Stars 19 
TemPESTI, P.: Photoelectric Light Curve of Nova Vulpeculae 1968 N. 1 63 
GORDON (PECKER-WIMEL), Cu.: Spectra of Type I Supernovae. I. Generalities 79 
GORDON (PECKER-WIMEL), Cu. : Spectra of Type I Supernovae. IT. Interpretation of the Spectra of SN 1960 

in NGC 4496 from 8 to 20 Days after the Maximum of Luminosity 87 
Ston,TxH., Morrison, N.D., Woxrr,S.C., Morrison, D.: Far-Infrared and wby Photometry of V 1057 

Cygni 99 
KAnLER, H.: The Local Vogt-Russell Theorem 105 
VzEER, I’. van’t: A Statistical Method for the Determination of the Rate of Changes of Period for Eclipsing 

Binaries 131 
GuRZzADYAN,G.A.: Non-Thermal Bremsstrahlung of Fast Electrons and Flare of Stars 145 
Dents, J.: Tidal Perturbation of the Non-Radial Oscillations of a Star 151 
Herozee,T.: Photoelectric Observations of Y Cygni (1959-1961) 201 
JASCHEK,M., Branpi, E.: Transuranium Elements in HD 25354 233 
Wotr, B.: Model Atmosphere Analysis of the A3la-O Supergiant HD 33579 in the Large Magellanic Cloud 275 
GRENFELL, T.C.: Model Atmospheres of White Dwarfs with Convection 293 
GurzapDyan,G.A., OHANESYAN,J.B.: Ultraviolet Absorption Lines in the Spectrum of Vega 321 
SELVELLI, P.L.: Quantitative Analysis of y Capricorni 325 
AuLEeN,D.A., Swryes,J.P., Harvey, P.M.: Infrared Photometry of Northern Wolf-Rayet Stars 333 
Catot, V.: Extended Horizontal Branch Loci 35m, 
ALTENA, W.F.van, Jones, B. F.: Membership in the Extremely Young Open Cluster NGC 6530 (M8) 425 
Marper, A., Rurener,F.: Variable Stars of Small Amplitude I: Supergiants and OB Stars 437 
Swricart, A. V., DemarqueE, P.: Effects of Semiconvection on the Horizontal-Branch 445 
Gaprie., M., Nonts, A.: On the Conditions for Homogeneous Stellar Models to Have Only Real Secular 

Eigenvalues 455 


Galactic Structure, Stellar Dynamics, Interstellar Matter 


Nix, M., VEDRENNE,G., CLAVERIE, A., Bourcgus,R.: A Balloon Search for Extraterrestrial High Energy 


y-Rays in the Northern Hemisphere 1 
Humeureys, R.M.: Structure and Motions in the Carina Spiral Feature 29 
Lop£n,L.O., Sunpman, A.: A Study of the Interstellar Extinction in the Carina-Centaurus Region 49 
Protsy, P.: Photometry of NGC 3587, “the Owl Nebula”, in H, Light, and Its Structure 115 
Dyson,J.E., Vries, J.DE: The Dynamical Effects of Stellar Mass Loss on Diffuse Nebulae 223 
Kunpv,M.R., Vetusamy,T.: Brightness and Polarization Structure of Four Supernova Remnants 3C58, 

10443, W28, and W44 at 2.8 Centimeter Wavelength 237 
Porrascu.S,R.: A Model of the Interstellar Medium. II. Interpretation of the Na*/Ca* Ratio 245 


Dorimus,J.P., Ferx,M.R.: Stability of a One Dimensional Stellar System 259 


Jone,T,pE: The Density of H, Molecules in Dark Interstellar Clouds 263 
Stix, J., Gotpsmrru, D.W., Frevp,G.B., Carrasco, L.: The Interaction of Sco X-1 with Its Environment 287 


Krisuna Swamy, K.S., Tararpar,S.P.: Equivalent Width of Interstellar Molecular Lines II. CO, SiO, CS, 
H, and HD in the Interstellar Spectrum of & Persei 341 


Inovatsky,S.A., Lequrux,J.: A Study of Galactic Supernova Remnants. II. Supernova Rate, Galactic 


Radio Emission and Pulsars 347 
Sun, P.K.: Equilibrium Energy Spectrum for the Galactic Cosmic Electrons 375 
Datrasurt, E., Meyer,S.: Angular Distribution of interstellar Atomic Hydrogen 415 


Galaxies, Cosmology 


Sunyagv,R.A., Zevpovicu, YA.B.: Formation of Clusters of Galaxies; Protocluster Fragmentation and 


Intergalactic Gas Heating 189 
Mrrron,S., Rerynarprt, M.: Interpretation of Rotation Measures of Radio Sources. IL 33y7/ 
Faper,S.M.: Quadratic Programming Applied to the Problem of Galaxy Population Synthesis 361 
Tinstgey, B.M.: Galactic Evolution: Program and Initial Results 383 
Luxg,S.K., Szamost,G.: Scalar-Tensor Cosmology and the Classical Tests 397 
The Sun 

Stix, M.: Non-Linear Dynamo Waves 9 
Noi, J. pp ra, Borscuor, A.: The Type III b Burst: A Precursor of Decametre Type III Radio-Burst 55 
Motnar,H.: Eu, La and Sm in Sunspot Spectra 69 


Physical Processes and Astrophysical Plasmas 
Brraer, R.A., Lena, P.: Calculation of Solar CO Vibration-Rotation Line Profiles and Equivalent Widths 111 
' BLaNDFORD, R. D.: The Polarisation of Synchro-Compton Radiation 135 


Mewg, R.: Interpolation Formulae for the Electron Impact Excitation of Ions in the H-, He-, Li-, and Ne- 
Sequences ‘ 215 


Hetsic, V., Kuscn,H.J.: Broadening and Shift of Magnesium Lines by van der Waals Interaction with 
Argon Atoms and by Microfields 299 


Celestial Mechanics and Astrometry 


Bozts,G., ANTONACOPOULOS, GR.: Single Collision Periodic Orbits of a New Type 73 
Yasusuita,S.: The Dependence on Inclination of the Planetary Perturbations of the Orbits on Long- 

Period Comets 205 
LauBscHER, R. E.: A Determination of the Motion of the Ecliptic 407 


Instruments and Data Processing 


Apams,D.J., Janes,A.F., Wuirrorp,C.H.: A Variable Spacing Modulation Collimator for X-Ray 


Astronomy 121 
ARDEBERG, A., VIRDEFORS, B : A Method for Absolute Calibration of Objective-Prism Plates Suitable for 
Computer Reduction 177 


Research Notes 


Lanpint, M., Monstenort Fosstr, B.C.: Temperature and Emission Measure Deduced by Coronal Visible 


Lines 157 
Wisnpercen,J.J.: An Irtran-1 Reflection Filter for the 20u Atmospheric Window 159 
Stus, H.: Secondary Fluctuations in the Light Curve of ¢ Aur 161 


STAUDE,J., Scumipt,TH.: Circular Polarisation Measurements of the Zodiacal Light 163 


: 


Grutuicu, U.K., Protss,J., WEHMEYER, R.: Photoelectric Observations of the 1971-eclipse of 32 Cyg 165 


OtsEn, K.H.: UBV Photometry of o Andromedae 167 
Parapiss,J.vAN, Rurrer, H.pE: On the Chemical Composition of ¢ Pegasi 169 
REwnson, P.: On the Period of y Equ 173 
-Conen, R.H., Trevns, A.: Angular Momentum and Energy Loss of a Compact Star Rotating in a Thermal 
Plasma 305 
STETTLER, P., KNEuBUHL,F.K., Mix~uer,E.A.: Absolute Measurement of the Solar Brightness in the 
Spectral Region between 100 and 500 Microns 309 
Kap-Herr, A.v., WenDKER,H.J.: The Cygnus X-Region. VII. Radio Continuum Search for a Ring of 
Filaments around the Area 313 
Scuutrz,G.V., WreMER, W.: Identification of IRC-Objects 317 
JAFFE, W.J.: The Age and Structure of II Zwicky 40 461 
Scuouz,M.: On the Abundances of Noble Gases in Extreme Population. I. Matter and the Sun 465 
BrErRGH,S. vAN DEN: A New Method for Estimating the Hubble Constant 469 


Letter to the Editor 
Viéron,M.P.: Optical Positions of Radiosources 471 


Abstracts of Articles which will be Published in A. A. Suppl. 6, No. 4 


DoMMANGET,J.: Orbit of the Visual Double Star ADS 7896 = JDS 2052 = A 2768 175 
CoutEau, P.: New Double Stars (8th Series) Discovered at Nice with the 50 cm Refractor 175 
Lynei,G., Hansson, N.: Nebulae of the Southern Milky Way. An Atlas 175 


(Indexed in Current Contents) 


Author-Index 


Adams,D.J. 121 
Allen,D.A. 333 
Altena,W.F.van 425 
Antonacopoulos,Gr. 73 
Ardeberg,A. 177 


Berger,R.A. 111 
Bergh,S. van den 469 
Blandford,R.D. 135 
Boischot,A. 55 
Bouigue,R. 1 
Bozis,G. 73 
Brandi, EK. 233 


Caloi,V. 357 
Carrasco,L. 287 
Claverie,A. 1 
Cohen,R.H. 305 


Daltabuit,E. 415 
Demarque,P. 445 
Denis,J. 15! 
Dorémus,J.P. 259 
Dyson,J.E. 223 


Faber,S.M. 361 
Feix,M.R. 259 
Field,G.B. 287 


Gabriel,M. 455 
Gehlich,U.K. 165 
Goldsmith,D.W. 287 
Gordon (Pecker-Wimel),C. 
Grenfell,T.C. 293 
Gurzadyan,G.A. 145, 321 


Harvey,P.M. 333 
Helbig, V. 299 
Herczeg,T. 201 
Humphreys,R.M. 29 


llovaisky,S.A. 347 


Jaffe,W.J. 461 
Janes,A.F. 121 


Jaschek,M. 233 
Jones,B.F. 425 
Jong,T.de 263 


Kahler,H. 105 
Kap-Herr,A.v. 313 
Kneubuthl,F.K. 309 
Krishna Swamy,K.S. 341 
Kundu,M.R. 237 
Kusch,H.J. 299 


Landini,M. 157 
Laubscher,R.E. 407 
Léna,P. il 
Lequeux,J. 347 
Lodén,L.O. 49 
Luke,S.K. 397 


Maeder,A. 437 

Mewe,R. 215 

Meyer,S. 415 

Mitton,S. 337 
Molnar,H. 69 
Monsignori Fossi,B.C. 157 
Morrison,D. 99 
Morrison,N.D. 99 
Miller,E.A. 309 


Niel,M. 1 
Noé,J. dela 55 
Noels,A. 455 


Ohanesyan,J.B. 321 
Olsen, E.H. 167 


Paradijs,J. van 169 
Pottasch,S.R. 245 
Proisy,P. 115 
Proélss, J. 165 


Refsdal,S. 19 
Reinhardt,M. 337 
Renson,P. 173 
Roth,M.L. 13 


Rufener,F. 437 
Ruiter,H.de 169 


Schmidt,T. 163 
Scholz,M. 465 
Schultz,G.V. 317 
Selvelli,P.L. 325 
Silk,J. 287 
Simon,T. 99 
Stabell,R. 19 
Staude,J. 163 
Stettler, P. 309 


Stix,M. 9 
Stub,H. 161 
SUD WE eo o 


Sundman,A. 49 
Sunyaev,R.A. 189 
Sweigart,A.V. 445 
Swings,J.P. 333 
Szamosi,G. 397 


Tarafdar,S.P. 341 
Tempesti,P. 63 
Tinsley,B.M. 383 
Treves,A . 305 


Vedrenne,G. 1 
Veer, F. van’t 131 
Velusamy,T. 237 
Véron,M.P. 471 
Virdefors,B. 177 
Vries, J.de 223 


Wehmeyer,R. 165 
Weigert,A. 13 
Wendker,H.J. 313 
Whitford,C.H. 121 
Wiemer,W. 317 
Wijnbergen,J.J. 159 
Wolf,B. 275 
Wolff,S.C. 99 


Yabushita,S. 205 


Zeldovich, Ya.B. 189 


